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QUESTION 1 
 
Freezing has been successfully employed for the long-term preservation of many 
foods, providing a significantly extended shelf life. Discuss the freezing process of 
foods including the preparative stages and its effects on microbial populations.    
                    [15] 
 
 
QUESTION 2 
 
a) Escherichia coli O157:H7 has been implicated in the outbreak of diseases in   
low pH foods such as fruit juice. This is despite the fact that the microorganism  
grows optimally at near neutral pH levels. Discuss the mechanisms involved  
in the survival of E. coli O157:H7 at low pH.                                                      (10)     
       
 
b) Listeria monocytogenes has become one of the foodborne pathogens of importance, 
probably due to its ability to withstand low temperatures. Discuss the mechanism  
employed by the microorganism to survive and grow at low temperatures.          (10) 
 
                    [20] 
 
 
QUESTION 3 
  
a) A food company that sells a variety of food wishes to establish a canning facility 
at their factory. Briefly advice the company on the canning of microbiologically 
safe foods as well as the canning requirements for different food types.  
           
                    (10) 
 
b) Define the following concepts associated with thermal destruction of  
microorganisms. 
 
i) D-value          (3) 
ii) 12 D-concept         (4) 
iii) F0-value          (3)       
                     [20] 
 
 
QUESTION 4 
 
a) Differentiate between foodborne infection and foodborne intoxication and also 
give at least one causal microorganism for each.                 (8) 
 
b) Listeria monocytogenes is still one of the most important foodborne  
pathogens despite the fact that annual incidences of Listeriosis are low.  
Explain why?.           (5) 
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c) Define quorum sensing and explain how this phenomenon aids the  
pathogenicity of Salmonella species.       (7) 
                    [20] 
 
QUESTION 5 
 
a) A small dairy company received several complaints from customers about  
pasteurized milk that seem to spoil before the stipulated expiry date. You as a  
consultant hired to investigate the problem, write a brief report to the company’s  
CEO explaining the possible causes for the spoilage of the pasteurised milk  
and also give at least four types of spoilage that the customers could be  
experiencing.                     (12)         
 
 
b) What advise can you give the company to prevent such occurrences in  
future?                         (10) 
 
                               [22] 
 
 
QUESTION 6 
 
Table 1 (Appendix A) shows the microbial reference criteria for frozen chicken 
portions that can be imported into South Africa. You as a part of the South African 
Inspection Services team, your task includes determining whether imported frozen 
chicken portions can be released into the South African market or must be rejected 
at the point of entry to assure the safety of imported poultry products: 
 
a) Indicate the class – plan for each of the bacterium in Table 1 and justify  
your answer.           (7) 
 
b) Use the information provided in Table 2 to decide whether the consignment  
should be released from the point of entry or be rejected and sent back at 
the exporter’s cost. Provide a detailed interpretation of the microbiological  
results and conclusion.                  (16) 
 
                     [23] 
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APPENDIX A 
 
Table 1. Microbial reference criteria for frozen chicken portions 
 
Microorganism n c m M 
*Aerobic plate count (cfu/g) 5 2 5 x 105 5 x 106 
Bacillus cereus (cfu/g) 5 2 102 103 
Campylobacter jejuni (cfu/10g) 5 0 0 N/A 
Clostridium perfringens (cfu/g) 5 2 102 103 
Staphylococcus aureus (cfu/g) 5 2 102 103 
Coliforms (cfu/g) 5 2 102 103 
Salmonella species (cfu/25g) 5 0 0 N/A 
* At 35 °C 
 
 
Table 2. Microbiological quality results of frozen chicken portions 
 
Microorganism Sample 
1 
Sample 
2 
Sample 
3 
Sample 
4 
Sample 
5 
Aerobic plate count (cfu/g) 5 x 105 5 x 105 5 x 105 5 x 105 5 x 106 
B. cereus (cfu/g) 103 103 102 102 103 
C. jejuni (cfu/10g) 0 0 1 1 0 
C. perfringens (cfu/g) 102 102 10 10 10 
S. aureus (cfu/g) 102 102 103 103 103 
Coliforms (cfu/g) 103 102 103 102 102 
Salmonella spp. (cfu/25g) 0 0 0 0 0 
 
 
 
 
 
 
 
 
